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I. Basis of the report 

1. This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-14 as originally filed 

Claims, No.: 

1 -37 as received on 1 1 /09/2000 with letter of 1 1 /09/2000 

Drawings, sheets: 

1 /5-B/5 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 35,37. 

because: 
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□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 

K the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. E This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 

□ complied with. 

ta not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

E3 all parts. 

□ the parts relating to claims Nos. . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventiv step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-34,36 

No: Claims 

Inventive step (IS) Yes: Claims 1-34,36 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-34,36 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Item V: 

Independent claims 1,18,32,36 relate to apparatus for determining surface topo- 
logy of a teeth portion. They all comprise a probing member, an illumination unit 
for providing an array of incident light beams, light focusing optics, a translation 
mechanism, a detector, and a processor. In claim 1 a mirror with a central aper- 
ture is used, and in claim 1 8 the illumination unit comprisesaHeast two light 
sources. In claim 32 the probing member is in the form of a specially elongated 
transparent body, and in claim 36 a transparent plate is fixed with an air gap to an 
elongated transparent body. Such special embodiments are not indicated with 
existing used arrays of light beams in a confocal measuring mode. Accordingly 
claims 1-34,36 are regarded to meet the criteria of article 33(2-4) PCT. 

Item IV: 

The linking concept of the above four embodiments is a confocal array of light 
beams. But this is indicated in figure 25 of EP-A1 -679864, using a pinhole array 
PHA1 , column 2 lines 9-27. Accordingly the requirement of unity of invention is not 
met, rule 13.1 PCT. 

Item III: 

In claims 35,37 probing members for use in claimed apparatus are stated. No 
features of the probing members are given, so that an opinion is not possible. 
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CLAIMS: 

1. An apparatus for determining surface topology of a teeth portion, 

comprising: 

a probing member with a sensing end face for placing proximal to the 
5 teetb portion; 

an illumJnation unit for providing an array of incident light beams 
transmitted towards the teeth portion along an optical path through said 
probing unit to generate iUummated spots on said portion; 
a light focusing optics defining one or more focal planes forward said 
to end face at a position changeable by said optics, each light beam having 

its focus on one of said focal planes; 

a translation mechanism for displacing the fbcaJ planes relative to the 
teetb portion along an axis defined by the propagation of the incident 
Kgbt beams; 

15 a detector having an array of sensing elements for measuring intensity 

of each of a plurality of imaging light beams returning from said spots 
propagating along an optical path opposite to that of the incident light 



a mirror disposed between said illumination unit and said light focusing 
20 optics, the mirror having a central aperture and being capable of passing 

said incident light beams towards said light focusing optics and of 
reflecting said imaging light beams towards said detector by an area of 
the mirror surrounding said aperture; 

a processor coupled to said detector for determining for each light beam 
25 a spot-specific position, being the position of the respective focal plane 

of said one or more focal planes yielding maximum measured intensity 
of the returned light beam, and based on the determined spot-specific 
positions, generating data representative of the topology of said 
portion. 

30 2. An apparatus according to Claim 1, wherein said probing member is in 

the form of an elongated transparent body having a front face, an end 
mux or and top, bottom and side walls extending therebetween, said 
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sensing end face being associated with said bottom walTs outer surface 
adjacent said end mirror, said bottom wall having a front section 
extending inwardly from said front face transversely to said top wall and 
a rear section substantially co -directional with said top wall, said front 
fece being inclined relative to said top wall so as to ensure that the 
beams incident on the front face perpendicularly thereto impinge said 
top wall at an angle providing their total internal reflection therefrom 
and their further bouncing, by means of total internal reflection between 
the top wall and said rear section of the bottom wall towards said end 
mirror to be redirected thereby towards said sensing end face. 
An apparatus according to Claim 2, wherein, said sensing end fece is in 
the form of a transparent plate fixed to said bottom wall's outer surface 
and spaced therefrom by an air gap. 

The apparatus according Co Claim J, wherein said illumination unit 
comprises a source emitting a parent light beam and a beam splitter for 
splitting the parent beam into said array of incident light beams. 

The apparatus according to Claim 4, wherein said illumination unit 
comprises a grating or micro lens array. 

The apparatus according to any one of Claims 1—5, comprising a 
polarizer for polarizing said incident light beams are polarized 

The apparatus according to Claim 6, comprising a polarization filter for 
filtering out from the returned Kgbr beams light components having the 
polarization of the incident light beams. 

The apparatus according to any one of Claims 1—7, wherein the 
iUuminarion unit comprises at least two light sources and each of said 
incident beams is composed of Kght components from the at least two 
light sources. 

The apparatus according to Claim 8, wherein the at least two light 
sources emit light component of different wavelengths. 

The apparatus according to Claim 9. wherein said fight focusing optics 
defines a different focal plane for each light component and the detector 
independently detects intensity of each Kght component. 
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The apparatus according to Claim 8, wherein the at Least two light 
sources are located so as to define optical paths of different lengths* for 
the incident light beams emitted by each of the at least two light 
sources. 

The apparatus according to any one of Claims 1 - 11, wherein said 
focusing optics operates in a telecentric confbeal mode. 

The apparatus according to any one of Claims 1-12, wherein said light 
focusing optics comprises optical fibers. 

The apparatus according to any one of Claims 1 — 13, wherein said 
sensing elements are an array of charge coupled devices (CCD). 

The apparatus according to Claim 14, wherein said detector unit 
comprises a pinhole array, each pinhole corresponding to one of the 
CCDs in the CCD array. 

The apparatus according to any one of Claims 1 — 15. comprising a unit 
for generating data for transmission to CAD/CAM device. 

The apparatus according to Claim 16, comprising a communication port 
of a communication medium. 

An apparatus for determining surface topology of a teeth, portion, 
comprising: 

a probing member with a sensing end face for placing proximate to the 
teeth portion; 

an flhixnination unit comprising at least two light sources emitting light 
of different wavelength for providing an array of incident light beams 
each composed of light components from said at least two light sources, 
for transmitting said beams towards the teeth portion along an optical 
path through said probing member to generate illuminated spots on said 
portion; 

a light focusing optics defining a focal plane for each of said light 
components of each light beam forward said sensing end face at a 
position changeable by said optics; 

a translation mechanism for displacing said focal plane relative to the 
teeth portion along said optical path; 
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a detector having an array of sensing elements for measuring intensity of 
each fight component of each of a plurality of imaging light bearas 
returning from said spots propagating through an optical path opposite 
to that of the incident light beams; 

a processor coupled to said detector for determining, for each light 
component of each light beam, a spot-specific position being the 
position of the respective focal plane of yielding maximum, measured 
intensity of the imaging light beam, and based on the determined 
spot-specific positions, generating data representative of the topology 
of teeth portion. 

The apparatus according to Claim 18, wherein said illumination unit 
farther comprises a beam splitter for splitting parent beams emitted by 
said light sources into said array of incident light beams. 

The apparatus axxrording to Claim 19, wherein said illumination unit 
comprises a grating or microleus array. 

The apparatus according to any one of Claims 1 8 — 20, comprising a 
polarizer for polarizing said incident light beams are polarized. 

The apparatus according to Claim 21, comprising a polarization filter 
for filtering out from the imaging tight beams light components having 
the polarization of the incident light beams. 

Th.e apparatus according to any one of Claims 18 - 22, wherein said 
focusing optics operates in. a telecentric confocal mode. 

The apparatus according to any one of Claims 18 — 23, wherein said 
fight focusing optics comprises optical fibers. 

The apparatus according to any one of Claims 18 — 24, wherein said 
sensing elements are an array of charge coupled devices (CCD). 

The apparatus according -to Claim 25 T wherein said detector unit 
comprises a pinhole array, each pinhole corresponding to one of the 
CCDs in the CCD array. 

The apparatus according to any one of Claims 18 - 26, comprising a 
■unit for generating data for transmission to CAD/CAM device. 
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Tke apparatus according to C laim 27, comprising a communication port 
of a communication medium. 

An apparatus according to any one of Claims IS - 28, further including 
a mirror disposed between said illumination unit and said light focusing 
optics, the mirror having a central aperture and being capable of passing 
said incident light beams towards said light focusing "optics and of 
refecting said imaging Eglit beams towards said detector by an area of 
the mirror surrounding said aperture. 

An apparatus according to any one of Claims 18-29* wherein said 
probing member is in the form of an elongated transparent body having 
a front face, an end mirror and top, bottom and side walls extending 
therebetween, said sensing end face being associated with said bottom 
wall's outer surface adjacent said end mirror, said bottom wall having a 
front section extending inwardly from said front face transversely to 
said top wall and a rear section substantially co-directional with said top 
wall, said front face being inclined relative to said top wall so as to 
ensure that the beams incident on the front face perpendicularly thereto 
impinge said top wall at an angle providing their total interna] reflection 
therefrom and their further bouncing, by means of total internal 
reflection between the top wall and said rear section of the bottom wall 
towards said end mirror to be redirected thereby towards said sensing 
end face. 

An apparatus according to Claim 30, wherein said sensing end fece is in 
the form of a transparent plate fixed to said bottom wall's outer surface 
and spaced therefrom by an air gap. 

An apparatus for determining surface topology of a teeth portion, 
comprising: 

a probing member with a sensing end fece for placing proximal to the 
teeth portion; 

an illumination unit for providing an array of incident light beams 
transmitted towards the teeth portion along an optical path through said 
probing unit to generate illuminated spots on said portion; 
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a light focusing optics defining one or more focal planes forward said 
end face at a position changeable by said optics, each. light beam having 
its focus on one of said focal planes; 

a translation mechanism for displacing the focal planes relative to the 
teeth portion along an axis defined by the propagation of the incident 
light beams; * 

a detector having an array of sensing elements for measuring intensity 
of each of a plurality of imaging light beams returning from said spots 
propagating along an optical path opposite to that of the incident light 
beams; 

a processor coupled to said detector for determining for each light beam 
a spot-specific position, being the position of the respective focaJ plane 
of said one or more focal planes yielding maximum, measured intensity 
of the returned light beam, and based on the determined spot-specific 
positions, generating data representative of the topology of said 
portion; 

said probing member being in the form of an elongated transparent body 
having a front face, an end mirror, and top, bottom and side walls 
extending therebetween, said sensing end face being associated with 
said bottom wall's outer surface adjacent said end mirror* said bottom 
wall having a front section extending inwardly from said front face 
transversely to said . top waU and a rear section substantially 
co-directional with said top wall, said front fece being inclined relative 
to said top wall so as to ensure that light beams incident on the front 
fece perpendicularly thereto impinge said top waU at an angle providing 
their total internal reflection therefrom and further bouncing, by means 
of total internal reflection, between the top wall and said rear section of 
the bottom waU towards said end mirror to be redirected thereby 
towards said sensing end face* 

An apparatus according to Claim 32, wherein said sensing end fece is in 
the form of a transparent plate fixed to said bottom wall's outer surface 
and spaced therefrom by an air gap. 
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An apparatus according to Claim 32 or 33, wherein said probing 
member, as seen in its side view, has a thickness that is essentially 
greater along said front section of the bottom wall than along said rear 
section of the bottom walL 

A probing member for use in an apparatus according to any one of 
Claim 3Z. 33 and 34. 

An apparatus for determining surface topology of a teeth portion, 
comprising: 

a probing member with a sensing end face for placing proximal to the 
teeth portion; 

an illumination unit for providing an array of incident light beams 
transmitted towards the teeth portion along an optical path through, said 
probing unit to generate ffluminated spots on said portion; 

a light focusing optics defining one or more focaJ planes forward said 
end face at a position changeable by said optics, each light beam having 
its focus on one of said focal planes; 

a translation mechanism for displacing the focal planes relative to the 
teeth portion along an axis defined by the propagation of the incident 
light beams; . 

a detector having an array of sensing elements for measuring intensity 
of each of a plurality of imaging fight beams returning from said spots 
propagating along an optical path opposite to that of the incident light 
beams; 

a processor coupled to said detector for determining for each light beam 
a spot-specific position, being the position of the respective focal plane 
, of said one or more focal planes yielding maximum measured intensity 
of the returned light beam, and based on the determined spot-specific 
positions, generating data representative of the topology of said 
portion; 

said probing member being in the form of an elongated transparent body 
having a front feoc. an end mirror, and top, bottom and side walls 
extending therebetween, said sensing end face being in the form of a 
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trassparent plate fixed to said bottom waifs outer surface and spaced 
therefrom by an air gap. 

A probing member for use in an apparatus according to Claim 36. 
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